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Lockheed Environmental Systems & Tachnologies Co.

Lockheed Analytical Services OO 4 4 203
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MARTINZ}F

January 19, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.

P.O. Box 969
1022 Lee Boulevard JAN 1996
Richland, WA 99352 RECEIVED
RE: Log-in No.: LBOS0

Quotation No.: Q400000-B

SAF: B96-047

Document File No.: 1221596

WHC Document File No.: 310

SDG No.: LK6030

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on December 21, 1995. The temperature of the cooler upon
receipt was 2°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples designated for nitrate/nitrite and phosphate
analysis by method 300.0 were not received in time to meet the analytical holding time
requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509} 375-4741.
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Lockheed Analytical Services Log-in No.: L6090
CQuotation No.: Q400000-B

SAF: B96-047

Document File No.: 1221596

WHC Document File No.: 310

SDG No.: LKB090

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature.”

Sincerely,

/( WM For.

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services

Log-in No.: L6090
Quotation Neo.: Q400000-B
SAF: B96-047

1221596

Document File No.:

WHC Document File No.:
SDG No.

CASE NARRATIVE

INORGANIC NON METALS ANALYSES

WATER

310

LK6090

The routine calibration and quality control analyses performed for this batch inciude as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s}, laboratory control sample(s}, matrix spike sample(s), and

duplicate samplels).

Preparation and Analysis Requirements
L One water sample was received for LK5106 and analyzed in batch 1221 bh for
selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method
BOGZ50 L6090-3 MS, DUP | 300.0 Chloride, Nitrate-Nitrogen, Nitrite-
Nitrogen, Orthophosphate, Sulfate

L6090-6 MS, DUP | 350.1 Ammonia

L6090-4 MS, DUP | 353.2 Nitrate-Nitrite-Nitrogen

L6090-5 MS, DUP ] 9030 Sulfide

Holding Time Requirements
L All samples were analyzed within the method-specific holding times.

Method Blanks
. The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

internal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann January 12, 1996

Prepared By

Date
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Lockheed Analytical Services Log-in No.: L6090
Quotation No.: Q400000-B

SAF: B96-047

Document File No.: 1221596

WHC Document Fitle No.: 310

SDG No.: LKS&090

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATERS AND FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank({s}, laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (posi-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
All samples were received on December 21, 1995. The samples were logged in as
L8090 and were prepared and analyzed in batches 1221 bhT for total metals and 1221
bhD for dissolved metals.
Holding Time Requirements

o All samples were analyzed within the method-specific holding times.

Method Blanks

L] The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

L4 All Internal Quality Control were within acceptance limits.
Shellee McGrath January 18, 1996
Prepared By Date
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Lockheed Analytical Services Log-in No.: L6090
Quotation No.: Q400000-B

SAF: B96-047

Document File No.: 1221596

WHC Document File No.: 310

SDG No.: LK6030

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control {QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities {MDAs} can be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements

All holding times were met.

Gas Proportional Counter
Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using standard operating procedure {SOP), LAL-
91-50P-0060. The samples were analyzed in workgroup 31926. The instrument calibration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample (LCS) and matrix spike (MS) recoveries were within QC criteria. The duplicate {DUP)
recoveries were within QC criteria. The MDA exceeded the reporting detection limit {(RDL) due
to the residue weight limitations forcing a volume reduction, the associated samples were
flagged with a "C" gualifier. No re-analyses were performed.

Analytical Method Total Strontium

The total strontium analysis was performed using SOP, LAL-82-SOP-0196. The samples were
analyzed in workgroup 31937. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recoveries were within QC criteria. The chemical recoveries were below QC criteria in the
LCS, method blank, and sample BOGZ50 {L6090-7). Because there was no activity in the
samples, and the samples were below the RDL data quality is not believed to be adversely
affected. No re-analyses were performed.
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Lockheed Analytical Services Log-in No.: L6090
Quotation No.: Q400000-B

SAF: B96-047

Document File No.: 1221586

WHC Document File No.: 310

SDG No.: LK6020

Liquid Scintillation Counter
Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were
analyzed in workgroup 31920. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-21-SOP-0066. The samples were
analyzed in workgroup 31944, The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Andrea Tippett January 16, 1996
Prepared By Date

[
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Lockheed Analytical Services

DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/92]

For Use on the Analytical Data Reporting Forms

For CLP Analyses Only -- Reported value is less than the contract required detection

B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).
For Routine, Non-CLP Analyses Only -- Any constituent that was also detected in the

C associated blank whose concentration was greater than the reporting detection timit
(RDL).

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.
Sample analysis performed outside of method-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only -- Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.
For CLP Reporting Only -- Constituent was analyzed for but not detected (sample

u quantitation must be corrected for dilution and percent moisture).

w For AAS Orly -- Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y,orZ Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

For Use on the QC Data Reporting Forms

al The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration

was below the RDL.

! Used as footnote designations on the QC summary form.




Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
JRevised 08/28/92]

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

@]

Presence of high TDS in sample required reduction of sample size which
increased the MDA..

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectromeiry Only-- FWHM exceeded acceptance limits.

| m e

Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reéporting Forms

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

! Used as foot note designations on the QC summary form.
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Dec 21 1995,

01:52 pm

Login Number: L6090

596

Bechtel Hanford, Inc. * Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

L6090~1 BOGZ50 ~ 19=-DEC-95 21~-DEC-95 25-JAN-~96
TEMP 2
Location: 157
Water 1 S SCREENING Hold:16-JUN-96
L6090G-2 BOGZ50 "”ﬂ‘194DEC%95?21FDEC-95 25-JAN-96
TEMP 2
Location: 157
Water 1 & 6010 ICP METALS Hold: 16=-JUN~-96
L.6090-3 BOGZE0 v 19-DEC~-95 21-DEC-95 25-JAN-96
TEMP 2
Location: 157
Water 1 S 300.0 CHLORIDE Hold:16-JAN-96
Water 1l & 300.0 NITRATE Hold:21-DEC-95
Water 1 8§ 300.0 NITRITE Hold:21~-DEC-95
Water 1 S 300.0 PHOSPHATE Hold:21-DEC-95
Water 1 S 300.0 SULFATE Hold:16-JAN-96
L60Q90~4 BOGZ50 -~ 19-DEC-95 21~-DEC~95 25~-JAN-96
TEMP 2
Location: 157
Water 1 S 353.2 NITRATE Hold:16-JAN-96
L.6090-5 BOGZ50 " 19-DEC—~95 21-DEC-95 25-JAN-96
TEMP 2
Location: 157
Water 1l § 9030 SULFIDE Hold:26-DEC-95
Lege0-6 BOGZS50 19-DEC-95 21-~-DEC~-95 25-JAN-26
TEMP 2
Location: 157
Water 1 S 350.1 NH3/N Hold:16-JAN-96
L6090-7 BOGZS50 ' 19-DEC~95 21~DEC-95 25~-JAN-96
TEMP 2
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:1l6-JUN-96
Water 1 S 8R-90 LAL-0198 Hold:16-JUN=-96
L609%0-8 BOGZ50 19-DEC-95 21-DEC-95 25~JAN-96
TEMP 2
Location: 157

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1ln01l)
Dec 21 1955, 01l:52 pm

Login Number: L&090

Account: 596 Bechtel Hanford, Inc. * Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

BOGZ50

L60%0-9 19-DEC-95 21-DEC-95 25-JAN-96
TEMP 2
Location: 157
L6090=-10 BOGZ50 19~-DEC~-95 21-DEC-95 25-JAN-985
TEMP 2
Location: 157
L,60S0-11 BOGZ50 19-DEC-9% 21-DEC-95 25-JAN-96
TEMP 2
Liocation: 157
1.,6090-12 BOGZ50 19-DEC-95 21-~DEC-95 25~JAN-96
TEMP 2
Location: 157
Water 1 S C-14 LAL-0209 Hold:16-JUN-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:16-JUN-96
L6090~13 BOGZ51 12-DEC-95 21~-DEC~95 25-JAN-96
TEMP 2 .
Location: 157
Filt H20 15 § 6010 ICP METALS Hold:16-JUN-96
L6050~14 REPORT TYPE 21-DEC-95 21-DEC-95 25-JAN-96
Location:
Water 1 & EDD - DISK DEL.
Water 1 & INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2
Page 2
Signature:
Date: /1-—2;.9{ 0013
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Bechte! Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES éo q o

Page __ 1 of 1

Data Turnarcund

Priorit
Collector Company Contact Telephone E rionity
. J -8 [3 Lo/t / 5H2(, Bob Raidl (509} 372-9641 Narmal
Project Designation Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 10, Phase 1 1C0H B26-047
lce Chest No. Field Logbook No. Method of Shipment
S ke sery Federal Express
Shipped To Offsite Property No. ) Bill of Lading/Air Bill No.
Lockheed WI0-0- 0e40-15 N YOHEH LR |
Possible Sample Hazards/Remarks .
Preservation HNO, |Cool 4°C| H,S0, 1 H,50, HNO, |Cool 4°C|Coal 4°C HNO,
Type of Container G G PIG P PIG PIG G PIG G
No. of Container(s) 1 1 1 1 1 5 1 1 1
Spacial Handling and/or Storage Volume
Maintain samples between 2°C and 6°C, 500mL 500mL 500mL 1L 1L L L 20mL 500mL
ICP fxgnlor;sollcl NO, - Sulfide Ammonia | grocs Tritium, | Activity Icp
Matals NO,', NC;;, NQ, Alpha, c-14 Scan M‘ealals
SAMPLE ANALYSIS {Unfilter- {po, Gross {Filtered)
ad) Beta,
Sr-90
Sample No. Matrix® Data Sampled Time Sampled
- ~7 | >= | > | e
BOGZS1 w TS /33 red
si . SPECIAL INSTRUCTIONS Mateix®
CHAIN OF POSSESSION ignfPrint Names 11 ZnAc+NaOH S = Sol
Relinquished By Dateflime 7z, Reetived By =”< Datel/Time /¢ 3.2 o T Soament
q ‘:‘ gbi:: g M% fz:jf/ I 3“" Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0 is being gf_’_ gm’“
; ";'{ d Z‘,’ £3}39 2z £ e 'B' (2805 requested for information only, The ERC Contractor acknowledges that the 48- |W = Water
#-DatelTime * o 90y /ﬂece'VEd By atefTime hour holding time will not be met. oo
Ny 2 Buspttn JZ-2057 7 , 05 7 B S
ﬁe“anlSh&d By Date/Time Received By Date/Time The Activity Scan is for all samples listed on this chain of custody. 2" - ?:s"'s'::e"'q“'d’
% Wil = Wnp;
~— | Refinquished By Date/Time Received By Date/Time v :b‘ﬁ;ﬁam
v, ~ X = Other
] —
~CY1 LABORATORY R%d By N\ 5{1 Title Date/Time
SECTION S O N - _ :
G s n\.aO(ﬁy -,J}) Senple CusreNign £3.%3/-5 3 2 >S4,
- FINAL SAMPLE | Didposal Method ! Disposed By DatefTime/
P DISPOSITION




WHC-S0W-93-0003

Revision 4
SAMPLE CHECK-IN LIST

Date/Time Received: ;,1~3;-?<{/9: 3578 o 11
Work Order Number: Y. SAF #: RS, _pu ) .
Shipping Container ID: L2~ Chain of Custody # sk
1. Custody Seals on shipping container intact? Yes [X] No [ ]
2. Custody Seals dated and signed? Yes [x] No [ ]
3. Sample temperature :} %,
4. Vermiculite/packing materials is Wet [ ] Ory [
5. Each sample is in a plastic bag? Yes {x] Ne [ ]
6. Sample holding times exceeded? | Yes é;ér—ﬁgﬂpLx]

7. Samples have:
tape hazard labels
X_custody seals appropriate sample labels

Samples are:

in good condition teaking
broken . have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes{k ] No [ ]

Notes:

.
Sample Custodian/Laboratory:ig. /g,;_l L /ng{ Date: sy ~y/-9 ¢~
r o v

exen _\
Jelephoned To: ffa‘/#.éfpm_ A/a L Onny -¥-9 ¢ By 4355 és i\ )g >

33

0015
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LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number / £e Qg

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, eosure that these five components are available. Jobs with single component sampies, the sample summary report may

be omitted.
SAMPLE SUMMARY REPORT YES NO N/A Comment
1. Are all sample ID’s correct? X
2. Are all samples present? : 2
3. Are all matrices indicated correctly? X
4. Are all analyses on the COC logged in for the
appropriate samples? } , X

- 3. Are all analyses logged in for the correct container? X

6. Are samples logged in according to LAS batching

procedures? , Se
LOGIN CHAIN OF CUSTODY ' YES NQO N/A mment

1. Are the collect, receive, and due dates correct
for every sampie? )%

2. Have all appropriate comments been indicated in

the comment section? X
SAMPLE RECEIVING CHECKLIST YES NO N/A Comment
1. Are all discrepancies between the COC and the login
noted (if applicable)? }Q
) é Z-'E 2%,}9 /; — )~ W 0. q,,,\ PENVE o 0016
primary review signature sccondary review axgnaturc

{;ab 7w
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Lockheed Analytical Services
Sample Receiving Checklist

Clieat Name: BO( M +of ~ M{‘f)?{éffo

Job No.

L o 20

Cooler ID; 4, <7

Page 1 of

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt:

temperature of temp. blank upon receipt:

* Comments/Discrepancics

custody seals intact

chain of custody present

blue ice (or equiv.) prescat/frozea

rad survey completed

.X)&_){Kf

SAMPLE CONDITION UPON RECEIPT

* Comments/Discrepancics

all bottles Iabeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

DA e [F

VOA's contain headspace

are samples bi-phasic (if so, indicate sample ID’S);

MISCELLANEOUS ITEMS

Yes

* Commeats/Discrepancies

samples with short holding times

samples to subcontract

o s

N, £/ 2l mb iy

ADDITIONAL COMMENTS/DISCREPANCIES

4

Completed by / date; ’7 . vt Cont

£)-3/7 ~F 7

Scat to the client (date/initinls):

*¢ Clicot's signature upon receipt:

Notes: # 2 contact the appropriste CSR of any discrepeocics immedintely upon roceipt

** x please mk-v thix infom.ufoa Mrcmm via facmdfc fo the sppropriste CSR (702) 361-8146

D
Lo

N

~3
version 2.0 (11/11/94)




Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

BOGZ50 L6090-1 Water SCREENING
L6090-2 Water 6010 ICP METALS
L6090-3 Water 300.0 CHLORIDE
L6090-3 Water 300.0 NITRATE
L6090-3 Water 300.0 NITRITE
L6090-3 Water 300.0 PHOSPHATE
L6090-3 Water 300.0 SULFATE
L6090-4 . Water 353.2 NITRATE
L6090-5 Water 9030 SULFIDE
L6090-6 Water 350.1 NH3/N
L6090-7 Water GR ALP/BETA LAL-
L6090-7 Water SR~90 LAL-0196
L6090-12 Water C-14 LAL-0209
L6090-12 Water TRITIUM(H3) LAL-

B0GZ51 1L6090-13 Filt Ha20 6010 ICP METALS

REPORT TYPE L6090-14 Water EDD - DISK DEL.
1.6090-14 Water INORG TYPE 2 RPT
L6090-14 Water RAD RPT TYPE 2

“ 0018

(313590



LOCKHEED ANALYTICAL SERVICES

Sample Resgults

Client Sample ID: BOGZ50 Date Cecllected: 19-DEC-95

Matrix: Water Date Received: 21-DEC-S55

Percent Soclids: N/A

Comstituent i il ‘Methiod | Result ' bata | bate |t tAs b -lEes,
e AR DR ing guglifier(sg ména}y;gdi._'Bathhj;p:f_squtgijbj
Chloride - ma/L 300.0 2.2 21-DEC-95 31784 L6090-3
Nitrate-N mg/L 300.0 0.60 0.020 21-DEC-95 31781 L6090-3
Nitrite-N mg/L 300.0 |[< 0.002 | 0.010 u 21-DEC-~95 31782 L6090-3
Ortho Phosphate mg/L 300.0 {< 0.020 0.10 u 21-DEC-9% 31783 L60%0-3
Sulfate mg/L 300.0 14, 0.10 21-DEC-95 31785 L&090-3
Ammonia Nitrogen mg/L 350.1 |< 0.040 | 0.050 u 10-JAN-96 31872 L6090-6
Nitrate-Nitrite-Nitrogen mg/L 353.2 0.51 0.050 09-JAN-96 31874 L6090-4
Sulfide ma/L 9030 | < 1.0 3.0 u 23-DEC-95 31829 L5090-5

0020



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: B0OGZ50 Date Collected: 15-DEC-395

Matrix: Watex Date Received: 21-DEC-95

Percent Sclids: N/A
Constituent = “Units” | Method " ‘RoL |- Data |pilution| i Date | 'LAS”. | ' LAS.

R RERT S COY: N (ot L o Joual Analyzed Batch 1D|Sampte ID

ALUMINUM, TOTAL ma/L 6010 0.062 0.027 0.20 B 1 16-JdAN-96 | 32131 L&6090-2
ANTIMONY, TOTAL my/L 6010 < 0.055 0.055 0.060 u 1 11-JAN-96 | 32151 L&0S0-2
ARSENIC, TOTAL g/l 6010 < 0.078 0.078 0.20 U 1 11-JAN-96 | 32131 L&090-2
BARIUM, TOTAL mg/L 6010 < 0.016 0.016 0.20 U 1 11-JAN-96 | 32131 L609G-2
BERYLLIUM, TOTAL mg/l 6010 < 0.0010 | 0.001¢C 0.0050 u 1 11-JAN-96 | 32131 L&0%9G-2
CADMIUM, TOTAL mg/L 6010 < 0.0040 | 0.0040 0.0050 u 1 11-JAN-96 | 32131 L6090-2
CALCIUM, TOTAL mg/L 6010 25. 0.013 5.0 1 11-JAN-96 | 32131 L6050-2
CHROMEUM, TOTAL mg/L 6010 0.016 0.0030 0.010 1 11-JAN-96 | 32131 L&60%0-2
COBALT, TOTAL mg/L 6010 < 0.0040 | 0.0040 0.050 u 1 11-JAN-96 | 32131 L60%90-2
COPPER, TOTAL mg/L 6010 0.030 0.0030 0.025 1 11-JAN-96 | 32131 L6090-2
IRON, TOTAL mg/L 6010 0.084 0.0050 0.10 B 1 1M1-JAK-96 | 32131 L60%90-2
LEAD, TOTAL mg/L 6010 < 0.074 0.074 0.10 u 1 11-JAN-96 | 32131 L6090-2
MAGNESIUM, TOTAL mg/L 6010 9.1 0.041 5.0 1 11-JAN-96 | 32131 L6090-2
MANGANESE, TOTAL mg/L €010 0.0031 0.0010 0.015 B 1 11-JAN-95 | 32131 L6090-2
NICKEL, TOTAL mg/L 6010 < 0.014 0.014 0.040 u 1 11-JAN-956 | 32131 L6090-2
POTASSIUM, TOTAL ma/L 6010 4.6 0,40 5.0 B 1 11-JAN-96 | 32131 L6090-2
SELENIUM, TOTAL ma/i 6010 < 0.096 0.0%96 0.30 U 1 11-JAaN-96 | 32131 L6090-2
SILVER, TOTAL mg/L 6010 0.0032 0.0030 0.010 8 1 11-JAN-96 | 32131 L60%0-2
SODIUM, TOTAL mg/1. 6010 10. 0.040 5.0 1 11-JAN-96 | 32131 L&60%0-2
THALLIUM, TOTAL mg/L 6010 < 0.073 0.073 0.50 U 1 11-JAN-96 | 32131 L&G50-2
VANADIUM, TOTAL mg/L 6010 0.041 0.0040 0.050 B 1 11-JAN-%6 | 32131 L6090-2
2INC, TOTAL mg/L 6010 0.075 0.0030 0.020 1 11-4aN-96 | 32131 L60990-2

003
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGZ51 Date Collected: 19$-DEC-95

Matrix: Filt H20 Date Received: 21-DEC-95

Percent Solids: N/A
Consti tisgnt ‘| BatailBilution| | pate | tas.. |vvias)’

R flaual | | Analyzed [Batch To|sanle 0

ALUMINUM, DESSOLVED mg/L 60190 < 0,027 6.027 0.20 U 1 11-JAN-96 | 32132
ANTEMONY, DISSOLVED mg/L 6010 < 0.055 0.055 0.060 u i 11-JAN-96 | 32132 L6090-13
ARSENIC, DISSOLVED mg/L 6010 < 0.078 0.078 0.20 u 1 11-JAN-96 | 32132 L6090-13
BARIUM, DISSOLVED ma/fL 6010 < 0.016 0.016 0.20 u 1 11-JAN-96 | 32132 L6090-13
BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 | 0.0070 0.0050 u 1 11-JAN-96 | 32132 L6090-13
CADMIUM, DISSOLVED mg/L £&010 < 0.0040 | 0,0040 0.0050 u 1 11-JAN-96 | 32132 L6090-13
CALCIUM, DISSOLVED mg/L 6010 28. 0.013 5.0 1 11-JAN-96 | 32132 L6090-13
CHROMIUM, DISSOLVED mg/L 6010 0.0092 0.0030 0.010 B 1 11-JAN-96 | 32132 L&6090-13
COBALT, DISSOLVED mg/L 6010 < 0.0040 | 0.0040 0.050 u 1 11-JAN-96 | 32132 L6090-13
COPPER, DISSOLVED mg/L 6010 < 0.0030 | 0.0030 0.025 U 1 11-JAN-96 | 32132 L&090-13
IRON, DISSOLVED mg/i. 6010 < 0.0050 | 0.0050 0.10 u 1 11-JAN-96 | 32132 L6090-13
LEAD, DISSOLVED mg/L 6010 < 0.074 0.074 6.10 U 1 11-JAN-96 | 32132 L6090-13
MAGNESIUM, DISSOLVED | mg/L 6010 9.9 0.041 5.0 1 11-JAN-96 | 32132 | L6050-13
MANGANESE, DISSOLVED mg/L 6010 0.0023 0.0010 0.015 B 1 11-4AN-96 | 32132 L6090-13
NICKEL, DISSOLVED ma/L 6010 < 0.0%4 0.014 0.040 u 1 11-JAN-96 | 32132 L&609G-13
POTASSIUM, DISSOLVED mg/L 4010 4.9 0.40 5.0 B 1 11-JAN-96 | 32132 L6090-13
SELENIUM, DISSOLVED mg/L 6010 < 0.096 0.096 0.30 u 1 11-JAN-96 | 32132 L6090-13
SILVER, DISSOLVED mg/L 6010 < 0.0030 | 0.0030 0.010 u 1 11-JAN-96 | 32132 L5090-13
SODIUM, DISSOLVED mg/L 6010 1. 0.040 5.0 1 11-JAN-96 | 32132 L&090-13
THALLIUM, DISSOLVED ma/L 6010 .10 0.073 0.50 B 1 11-JAN-96 | 32132 L6090-13
VANADIUM, DISSOLVED mg/L 6010 0.043 0.0040 0.05¢0 B 1 11-JAN-95 | 32132 L6090-13
ZINC, DISSOLVED mg/L 6010 < 0.0030 | 0,0030 D0.020 u 1 11-JAN-96 | 32132 L6090-13

0043




LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project {Project BECHTEL-HANFORD)

Client Sample 1D: BOGZS0 LAL Sample ID: L&090-7
Date Collected: 19-DEC-95 Date Received: 21-DEC-95
Matrix: Water Login Humber: L&090

‘Constituent . .. 000% . oatalual ) -Units
Gross Alpha 08-JAN-96 GR ALP/BETA LAL-0060_31926 -0.18 0.90 2.0 C pCi/L
Gross Beta 03-JAN-96 GR ALP/BETA LAL-0060_31926 3.4 1.5 2.2 pCi/L
Total radio-strontium 10-JAN-96 SR-90 LAL-0196_31937 -0.72 0.86 1.6 pCi/L

Page 2 ’ 0049



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (raQ1)
8echtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGZ50 LAL Sample ID: L6090-12

Date Collected: 19-DEC-95 Date Received: 21-DEC-95

Matrix: Water Ltogin Number: L&090
-Constituent. .

AEBAGAL. ) UiLs.

c-14 29-DEC-95 €-14 LAL-0209_31920 10, 72. 92. pCi/L
H-3 08-JAN-96  TRITIUM(H3) LAL-0066_31944 20 220 270 pCi/L

Page 3 0050
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD
e " Dﬁution Songlrcaiinformatfon )
| tsotope: Awm=241 __aud S.¥~90
| [lParent Barcode Number AAO0pZ O A0 DY
— : Y T Pr. IV oo
L}l Vendor or Certificate 1.D, # of Parent Standard: S -90 MALEST  SpH 42126
Ane—241( fl-0225~Go~/
|l Diluted Source Logbook 1.D. #: .Y —4 0 Fl=-225-3O0~2
Balance Verification?: %-3
[Diluent Used: O, 1 N Loz
Difution
*Diluent: O, N Hwos T 5./,7. MB__S"(MG-‘S)Q/‘LC
*Density of diluent {g/ml): na .
Are— 241 R pCC it
a: Parent Specific Activity: S~ ~-90 boos yC-Sel.  pa $N/26
Au—2Y4| 0§, C
b: Amount of Source Transferred: Sr=90 A5l
c: Total amount of Dilution: So0 ..‘El-c-'
I_[id: Total Volume of Dilution: 500 4 L
1l e: Activity of Dilution fa * b/ch MNAa ,
— Are—241 7.91 raf/h(: »
f: Activity of Dilution (a * b/ d): SY-90 12 0C Ll e 2/1/70

Dilution Logbook .D. #: 95 -721-13-]

Prepared By: Preparation Date: §/23 /95

. U& g
—|| Reviewed By: ]Zq( E, !!l E Review Date: 8/24 /95

"if the diluent remains unchanged from the diluent used for the dilution source, then 8 weight dilution of a volume unit source

can ba performad without a density conversion, if the difuent changes, 8 weighted proportion density conversion is necessary.

I 00 O R T N Y N TSOUR A A oot AR R A MY Y SN st v SO R N
Read and Understood By
Signed Date Signed Date

.
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 £ 0.5 years P.0O.No.: OSLAB1245
Catalog No.: 7241 Reference Date: November | 1991 12:00 PST.
Source No.: 388-100-1 Coatained Radicactivity: 0.997 .
Description of Solution

a. Mass of solution: 5.0007

b. Chemicai form: AmCI13 in 0.5N HC1

¢. Carrier content: " Nooe added

d. Deasity: 1.0077 san/oi @ 20°C.

Noas detected
Radicactive Deaghd
Nooe detected
Radi lide C o
0.1994

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintilistion counter.

Uncortsinly of Mosssromend

s. Systematic uncortainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.7%
c. Randoms uncertainty in weighing(s): +0.0%
d. Total uncertainty st the 99% confidance lovel: +2.7%
NIST Tocosbility
This calibration is implicitly tracesbls to the National instituts of Standerds and Technology.
Nols

1. Nucloar data wore taken from *Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.

2. IPL participates in am NIST measurement assurance program 10 establish and maintain implicit
traceability for a number of nuclides, besed on the blind assay(and later NIST certification) of Standard
Roforence Materials. (As in NRC Regulatocy Guide 4.15)

1900 No. Koyskoms Strest.,
' Burbmk, Califormia 91504 o , .
(818) 843

00€ 4
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Trevgy o

THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH 15 BEING MAILED TQ YOU UNDER
SEPARATE COVER,

National Tnstitute of Htandards X Technology

rmg:yb

Cectificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity conceatration
Reference time

Overall uncertainty
Photon-emitting impurities

. Alpha-particle-emitting impurities
Half life

Messuring instrument

This standard reference material was prepared

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule ©°
Stroatium-90 plus yttrium-90 plus approximately
95 ug each of non-radioactive strontium and
ytirium per gram of I-molar bydrochioric ac @
Approximately 5.0 grams '
4514x10* Bq g?

1200 EST August 1, 1996

105 percent @

None observed 0

Nonc observed @

285 + 02 yearn @

4P liquid-scintillation counter

intthenterﬁl'RatﬂlﬁoanM.hn'zinandiation

Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
" suary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

L'y

*Notes on back

00€6
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 £ 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: Novembez 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 Ci.
Description of Solution
a. Mass of solution: - 5.0007
b. Chemical form: AmC13 in 0.5N HC1
¢. Carsrier conteat: None added
d. Deansity: 1.0077 /ml @ 20°C.
None detected
Radicactive Deugl
Noene detected
Radiconclide C .
0.1994 ‘gym

Method of Calibeation
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertsinty of Measurement

a. Systematic uncertainty in instrument calibration: +2.0%

b. Random uncertainty in assay: , +0.7%

¢. Random uncertainty in weighing(s): ' +0.0%

d. Total uncertainty at the 99 % counfidence lovel: +2.7%
NIST Toacesbility

This calibration is implicitly traceable to the Natioaal Institute of Standards and Technology.
Noikes
1. Nuclear data were taken from "Table of Isotopes®, Seventh Fdition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number:of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials: (Asin NRC Regulatory Guide 4.15)

-

¢

00E8
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Sr-90 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 28.5 1 0.2 years P.0.No.: 06L.AB1245
Catalog No.: 7050 Reference Date: Novembes 1 1991 12:06 PST.
Source No.: 388-99-2 Contained Radioactivity: 1.018 #Ci.
Descriptioa of Solation

a. Mass of solutioa: 5.0012 J—

b. Chemical form: $¢Ci2 in 0.1N HCI

¢. Carrier content: None added

d. Density: 0.9996 gram/m! @ 20°C.
Radioi .

None (Y-90 daughter in equilibrium)
Radioactive Dsughters
Y-90 daughter in equilibrium
Radicnnclide C. .
0.203 #Cifgram.
Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertzinty of Messuremcat

a. Systematic uncertainty in instrument calibration: +1.5%

b. Random uncertainty in assay: +0.5%

¢. Random uncertainty in weaghing(s): +0.0%

d. Total uncertainty at the 99% confidence level: +2.0%
NIST Traceability -

This calibeation is implicitly traccable to the National Institute of Standards and Technology.
Notes
I. Nuclear data were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and lster NIST certification) of Standsrd
Reference Materials. (As in NRC Regulatory Guids 4.15)

QVH% CONTROL
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- STANDARD DILUTION RECORD
' r Dilution Source Information
- (. Ty) (2913
fsotope: Ao 24} { Sefy 90 MS
| [{Parent B%Number 92,-353 - Bl-1 : 24-0611-92 -1

Vendor or Certificate 1.D. # of Parent Standard:

N

* 5{‘[‘[—30 (74 G—Vﬁ.‘;‘or:m. Agi-}q;k' reporlad B kagwn S 90 a.ul-‘:Jtt\ - 2.

Prepared By: (]‘-’—} C.. f\ﬂtmﬂ, Preparation Date: /5/%

Reviewed By: %’LLL\___ Review Date: ] Zs‘/f [4

“if the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a :afume unit source

Diluted Source Logbook 1.D, #: Seb.  ABAVE
Balance Verification?: Yes _
Diluent Used: L W MNOD3
[ Dilution ]
*Dituent: LM HNOa ¢ (Oml S Lacrier (ue "éfnlx _ -
*Density of diluent {g/ml): 1.0290 g/ml
Porm - 241 P 4
a: Parent Specific Activity: 16072 4 < 1g0s .2 pCilg_e 1/5/96 -
b: Amount of Source Transferred: 4.010 :. 4.05 9
c: Total amount of Dilution: 5o0.01 q
d: Total Volume of Dilution: H14.5 mi
An-241 SN - %0
e: Activity of Dilution la*b/cl: 8.6 8.13 pCilg © 1/5/9%
f: Activity of Dilution (a ®* b /dk R:40 2.37 pCi/ml
Dilution Logbook 1.D. #: 94 - 4617 . 93 -1

age
can be performed without a density conversion, If the diluant changes, a weighted proportio_n density coruersion is necessary. | — ——
Head and Understo Y °
Signed Date Signed Date
*
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INITIAL STANDARD DILUTION RECORD

\

AN o~
- - Standard Information: -

Isotope: Sy .90

2

. . Lol

Activity of Standard Recsived: Socty..  uCi
Weight of Standard Received (g): 5.00:72, g
Standard Activity {pCi/g): 2.0%¢c 5 pCilg
Halflife in Years or Days: 29.1 yrs
Reference Date: n/1/81

Vendor: 101

Vendor 1.D. # —_

LALLD. #: @

NIST Traceable ? Yes,

Coertificate #: RB-99-2. i
Receiver's Namae: FREE

Date Received: IZ/ 9)

rerrr

Primary Dilution i

Balance Verification?: Nes

Diluent Used: 1 M _HNOs { 1.0290 5/&3

a: Decay Corrected Standard Activity (pCi/g): 1-Q44 EC pCilg @, i/ 5/ 3%

b: Weight of the Source Transferred (g): 4.949 g
lc: Total diluted weight (g): 100. 0! g

d: Total Diluted Volume {mL) 37.19 mbt

a: Activity of Dilution by Weight (pCi/g) [a*b/c]: 525.0 pCilg & 1/5/3_9 ’I .
f: Calculated Density of Solution (g/ml) [c / dl: 10235 oimL

g: Activity of Dilution by Volume {(pCi/mb} [e * fl: 938%. 9 pCi/mlL -
h. Dilution Logbook 1.D. #: 94 - 0p17-9V-1

Prepared By:q -—\ C‘M."VQ' Preparation Date: |/S5/9¢
Reviewed By: Qr:k m.«\_ Review Date: [/5" 7t

{ Purity/Cross Check Performed By: o Check Date:

3 6074

Signed Date Signed Date
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Continued From Page
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Sourca Logbook 1.D. #:

5¢-90

_AApBAI
—BAgeTI=ot 388-8-2
94 - ¢671-91- |

Dilution Logbook 1.D. #:

| Balance Verification?: ‘{e,_s
Diluent Used: 1.0 M _H NGy
I Dilution
*Diluent: 1.0 H HMNDa
*Density of diluent {g/mi): 1.0290 g/ml
| a: Parent Specific Activity: 9125.0 oCiig__@ X 1/5/96
b: Amount of Source Transferred: bL.OIZ 8
c: Total amount of Dilution: 109-70 g
d: Total Volume of Dilution: 10661 mi
e: Activity of Dilution [a *b/cl: @ ociig__ 1 [5/96
. ,.f: Activity of Dilution (a * b/dk pCi/ml

S1A-6

34-@@*1'7-59_-!

... Prepared By: Q—-'—, C‘.M.-\Q,

o i

e s -

" Reviewed By:

Preparation Date:

‘ .

1/579t

Review Date:

——- il the diluant remains unchangad from thes diluent used for the dilution source, then & weight dilution of a volume unit source
can be performed without a density conversion. If ths diluent changes, a weighted proportion density conversion is necessary,

Read and Understood By

0072

Signed Date

Signed

Date

-



a1k AV e g it §¥ LCS Continusd From
PROJECT o y

Dot | ISOTOPE DILUTION RECORD ’%
-W}M'ﬂ%l—%}fﬂj 2 <
Tt T el 1]

.-.ﬁ e)’(
Date: ﬁ_ﬁg Preparer’s Name: & . (( )dﬁﬂ: '

Pipet Check / Balance Wt. Check Done (V{

Diluted Source ID (log#): T [~225-60 ~ [~
Diluent used: ¢ - &5 N HCI

A: Source activity: 2({ 700 dp'"/d (‘?77‘1" g’f’& /‘} )

B: Amount of source transferred: / 0. 3 23'5;3'

C: Total amount of dilution: (oo .[o2 ‘? y

D: Activity of dilution (A*B/C): _2 237. 7o O{Mﬂ/ ?’
E: Density of Diluent: _{~00/{0 ;?L/ ml
% F: Activity by volume (D*E): 2240 |4 cf,pm / an

o)
Dilution Log Book ID: '?‘2"'3'35; 92-353-¢ (-1~
Reviewed by: g/ Date: '// 7/ 73

? ;‘T‘ﬂ
o g L > 4 ?3
l & 3 . ) ’ L¢ : < fL . . g 5%[_5/ :
(£ €L C’ fJ{’& S qu P et 4194 Cianl Sﬂ'[ ‘}/ /

353 B i BTy

” < b A4 L eatn]
/IRY) W:jj:j 4 ”"‘sz‘? G A7 L
)y it jt_ C ries 2 LAY el Piloe s )

—
=)
L N
-
u
"..s’

- 4119~ 0200 %1978, ploC e i ( Lo nmu;:;;l "
_ 4l 2:'-8’;-{ b oo bt | ST EN ] faat,d |(5 859 pd u-£5Y )
"‘"- de ameurks as P?ol‘\)
Y, 913 5.1%~-93.
E Signed ' Davt\e Dﬁeov; _




U.S. Environmantal Protection Agency

ACS%S I
= :t.'j

Environmantal Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description

Pesncmal radmnucisde l Stront lum_g 0 J Hall.l41e I

28.6 vears 1

Nominal actvity l 27 ] [ nano Cmns‘

Hommat volume E mln amooulit/botike nymber) 9 4 0 O 3_ 1

Measurement

Activity of principal radionuclide

Actovity par gram of 1hat sokution

| 5.40 1{ nano<«]«| Strontium=90

wowonewsrsTen| April 1, 1994

Activity of daughter radionuclide

The o sl SCtivity wes wanid 3t the ¢ d tena by

i 5.40 JLnanonmn Pot gram

o the deuginer nucide | YEtrium=-90 ]

Total mass of this solution

Approximately 5.0 ™™

Method of messuremaent

The activity of the primary solution was measured

by liquid scintillation counting.

The activity of the dilution was measured'by

liquid scintillation counting.

Usaful Life

This redionuciide has decaved Swaugh hall kives since it was sOtswned by EMSL-LY

Wa recommard that this sefution shauld not on vsad sher ‘ Auqust 1994 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-9¢ in water. '

L0081

CHT, 3C



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuciides, if any, were estimated/known to be:

L) xj:allh:%n %] of the principal activity

@ Leqs:atlh‘gn % | of the principal activity
less than ) o

@ equal to % | of the principal activity

Tha m:tivi!v of impurity (1) is not (2) iz not (3) is not
included in the quoted figures of the principai activity.

Random Errors

The precision of this standard was such that the cartified value of the radioactive

concentration of the principal activity had a standard error (sm) not greates than +

{The 99.7% confidence limits are given by t{sm) whaere t is obtained from the student t factor
for the degres of freedom (n-1)),

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and nogative systematic error { +§ — §° ). These have been estimated not to axceed

*3-8*“ -3-8*

the overall uncenzinty (often cailed accuracy} is an estimate of the possible divergence of

the quoted rasult from the true vaiue. [t is a combination of random esror [t(lrnl] at the 99.7%
confidence limits and the worst case estimate of tha systematic errors (+5, -3 )

The overall uncertainty is therefore calculated on the basis of + [tsm) +8] . - [tism) +57]

andis §+4 .0 %]. {~ 4.0 %}of the quated radicactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowancs for error in thess assumptions or the
assumpticn of quoted haif-life have been included in the statement of accuracy sbove).

Strontium=-90 decays 100 percent by beta emission to
yttrium=-90. Yttrium=-90 also decays 100 percent by
beta emission. ’

Chemical Carvier content per gram of solution: Other components:

Composition . .

of smﬁon 30 micrograms strontium 0.1 M HC1
Praservative:

Remarks

April 26, 1994

Date Certificate Prepared

Approval Signaturs

Ravised 1/84
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FROJECT ( - Cont:nued From Page

- INITIAL STANDARD DILUTION RECORD
: T Standarmmatfon
— || 1sotope: S b ? 0 Vendor: CPA
L || Activity of Standard Received: 27 X[o* uCi Vendor I.D. # érﬂi}DD 3-)
" || Weight of Standard Received (g): 5 0 g LAL 1.D. #: j C5a 3’ ‘
| !l standard Activity (pCifg): £l y10® pCilg | NIST Traceabla ? A%
— || Halflife in Years or Days: ;;’ g' : @ yrs Cartificate #: Q‘-} i 03 - |
: Reference Date: 4 /' ’( cquf Receivar's Namae: K . "?]..EL
- Date Recsived: é_ -5 1 L)
— . Primary Dilution - |
|l Balance Verification?: V! 75
. || Diluent Used: 0- l M H‘C‘
— || a; Decay Corrected Standard Activity {pCi/g): 5‘ : L{' KID 3 pCi/g
: b: Weight of the Source Transferred {g): '4 9, 7o g
— | ¢: Total dituted weight (g): ‘-‘f ﬁ ('i ' g
" ld: Total Diluted Volume {mL) £ mL
: é: Activity of Dilution by Weight {pCifg} [a*b/c: 5’ 31 . L{’ pCi/g
— lIf: Calculated Density of Solution {g/mi) fc / dk: o-18L  gm
: g: Activity of Dilution by Volume (pCi/mL) [e * fl: 5 36 L{’L{' pCi/mL
: 13-4 —‘3’2.- )
[~ |Ih. Dilution Logbook 1.D. #: _.4%———%71‘——@‘-(-—‘-—— el ey 1[::,(
- Prepared By: KI)’%W (,lvM Preparatlon Date: é - | § - ‘I ‘—‘f
: \, Reviewed By: ﬁ Review Date: .6/ 3 O/ vk
= P Purity/Cross Chack\l\erformad By: Check Date:
W R 0083
Stgned Date Signed Date _ 4—




NotabooX No.

Cortinued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Oilution Source Infarmation

Sr-%o
Ac5 28
EPA 4003 - [
93-41¢ P2~
%Lzs
d-fHHC]

lsotope:
4194

Parent Barcode Number

Vendor or Certificate 1.D. # of Parent Standard:

Diluted Source Logbook 1.D, #

Balance Verification?:

Oiluent Used:

' Dilution B

*Diluent:

0. M Hel

*Density of diluent {g/mi):

LS

a: Parent Specific Activity:

b: Amount of Source Transferred;

53649 pl /il
50018

c: Total amount of Dilution:

(00 - 20 a9

d: Tota! Volume of Dilution:

/A

e: Activity of Dilution f[a*b/ch

/\’/A

f: Activity of Dilution (a * b /d):

26-78_{9&‘/»&
44-417- 44 |

Dilution Logbook 1.D. #:

Prepared By: Q’éhu'bﬂ) w(ﬂ"«é/

Reviewed By:

3.2-9¢
3/3/%s5”

Preparation Date:

Review Date:

*1f tha diluent remains unchanged from the diluent used for the dilution source, then a weight dilutjon of a volumae unit source

can be performed without a density conversion. [f the diluent changes a weighted proportion defisity copversmn is ncqéssarv

/W \\5\ \ At? 0084

\
Signed Date Signed = Date




PROJECT _Streion C arner Standard iz aticn

Continued From Page

Strontium Carrier Standardization

Strontium Carrier (10 mg/mL}):

[ TP

Use commerciaily available 10,000 pg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr{NO,), in water and dilute to 1 L in a volumetric flask with

water,

Perform calibration check on a 0.5 ml pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator

and weigh.

Carrier plus
planchet wt. (v 4

Calib # 1

Calib # 2

GRLY. 84

GSERQ .93

Calib # 3

6540.56

Tare wt. of
planchet

Net wt. of carrier
added (mg)

£353.5%

IR.27%F

&8 £550.76

. 1%

12,30

(SAR. 2L

AVERAGE Sr{NO;), + STD DEV. =

/12.25 F 0.6681 (o.

Expected mg of Sr{N0O,), = cert.value(s10mgofSr/mL) * 0.5 mL * 2.41

Within 3% of expected {12.08 mg/0.5 mL) value {yes/no}

Initial and Date: @ ﬁ

el

0 -5-95

hes
v

L()déf w [O-H- 95

16-4-95

Read and Understood By

—

W Ju-fsg-20

Yo UO CMV

Continued on Paga
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612.2.5q. T 0.008{ )
fer o.5wmh

"?é 08

\ggvned

Date

Signed

Date
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CERTIFICATE OF ANALYSIS

Catalog Number: PLSR2-3X Lot No. G3-153SR
Element and Matrix: Sr/HNO3 0]
Starting Material: Strontium Carbonate 8rCO,

Starting Material Lot Number: 05941D

Trace Metallic Impurities in the actual solution via ICP of the concentrate.

Element PPM Element PPM Element PPM

Ag <.05 Cu <.05 P <.05
Al <.05 Fe <.08 Pb .06
As <.05 Ga <.05 Sh <.10
B <.05 In <.05 si <.05
Ba <.05 K <.05 Sn <.1l0
Be <.05 Li <.05 ' T4 <.05
Bi <.05 Mg <.05 T1 <.05
Ca <.05 Mn <.05 v <.05
cd <.05 Mo <.10 Zn <.05
Co <.05 Na <.05 Zx <,10
<.05 Ni <.05

Cr
Traceability Documentation For Solution Standard:

1. Classical Wet Assay: 10,050 ppm.

Titrimetry: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized
against NIST Pb(NO,), SRM 928.

2. Instrumentation Analysis By Inductively Coupled Plasma Spectrometer{ICP]: 10,009 ppm
via NIST SRM 3153a.

3. Balances are calibrated with NIST weight sets N.J. #92589 and #92550, according to
NIST circular 547 3.4.3,

SPEX plasma solution standards are guaranteed stable and accurate to + 0.5% of labeled concentration for one year from
date of shipment. This value is the sum of cumulative errors assoclated with analytical determinations, pipetting and diluting to
final volume. For these soiutions we use high purity acids, 18 megohm double deionzed water and triple rinsed bottles. All

glassware used is class A.

/V' //C@J»W - SEP 9%
Chemical Production Manager, Date:

o Recycled Paper

Signed by: '
EDEDC
\ o — j

t
e o

o
SPEX INDUSTRIES, INC. 3880 PARK AVE. EDISON, N.J. 08820 808-548-7144 FAX: 908-6803-9647 0 0 W 6
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CERTIFICATE OF CALIBRATION Afaly
BETA STANDARD SOLUTION

Radionuclide C-14 Customer: LOCKHEED ENVIRONMENTAL
Half Life: .+ 5730 =40 years P.O.No.; 06LAB2959
Catalog No.: 7014. Reference Date: November 15 1992 12:00 PST.
Source No.: 407-124-2 Contained Radioactivity: 1.093 uCi.
Contained Radicactivity: 40.4 kBq
Description of Solution
a, Mass of solution: 5.0242 grams.
b. Chemical form: Benzoic Acid Carboxy-C-14 in 0.1N NaOH
c. Carrier content: None added
d. Density: 1.002 gml @ 20°C.
Radiocimpurities None detected
Radioactive Daughters . .
None

Radionuclide Concentration
0.218 uCig

Method of Calibration
Weighed aliquots of the sotution were assayed using a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: + 1.8%

b. Random uncertainty in assay: +0.5%

¢. Random uncertainty in weighing(s): + 1.0%

d. Total uncertainty at the 99% confidence level: +2.2%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data taken from "Table of Radicactive Isotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.15).

%u, U L c—

QUALITY CONTROL

Naov 17, /762
Date Signed

ISOTOPE PRODUCTS LABORATORIES

1800 North Keystooe Street

Burbank, California 91504 * 0095
(818) 843 - 7000

e o e



Activity in Units/g:_. 2175 pe e ‘/ 3 Reference Date:

oo tof11/a3

Notebook No. e f

| Agild
ISOTOPE WEIGHT DILUTION RECORD I;}-——?:—"—_’
Isotope: C'— / k! " Vandor: I— P L

Total Recaived Activity: {1,093 st Vendor ID:__FST7~)2 - 2

Wt. Received: 5,04 0 NIST Traceab@ﬂ Cert. # Io:&ﬂ l.c,&f-lé
=15 ~qa

Activity converted (dpm/g):_4¥2 95 4 dpm/g Receive Date:__ "\ /i% f 2

Haiflife {Yrs or days) tha = ST13e £ o (3;.5-«, Receiver's Name: __ 3/ L Me rulen

PRIMARY DILUTION: Ba;nce wt. check done (__z!/
a: Source activity: 4 4 l} 9< "l dpmig * (iftx-<1§ovr decay to prep. date}
b: Wt. of Source transfered:___“+ 3 094 S ) g ’
Diluent used: O.1 N:. o
c: Total diluted weight: jlle. S g
d: Activity of dilution (a®b/c): AC. 34 1 dpmig L ;2-_101
a: Calculated density of solution: L os2 g/mbL (4MHNO, = 1.1294 + .0007 g/mL)
f: Activity by volume = (d*e): .':.o: 3 88 dpm/mL

Dilution Log Book ID: Lai - 93 ~474- 2D~ \

Preparation Date: _‘ c/ 21/q 2 Preparer's Nama. N )

\

NDA 1 n - k don

Log Book 1D of sfmrca being diluted: /
a: Source activity: /dpmlo * {if t¥% = < 100yr decay to prep. date)
b: Wt. of Source transfered: 9

Diluent used: e [
c: Total diluted weight: / /U /A— : g
d: Activity of dilution : / dpm/g
e: Calculated dgnsity of solution: g/mb. (4MHNO, = 1.1294 £ .0007 g/mb)
f: Activity’by volume = (d*e): dpm/mL .

Dilution Log Book ID:

" 0096

2

(digned Date @ ¢ viciizd Sloned Cate.




INITIAL STANDARD DILUTION RECORD

" Standatd Information:
Isotope: C-14 Vendor: Isotope Product
Activity of Standard Received: 1.09 uCi Vendor 1.D. #
Weight of Standard Received {g): 5.0242 g LAL £.D. #: AAO0114
Standard Activity (pCi/g}): 2.17E+065 pCi/g NIST Traceable ? Yes
Halflife in Years or Days: 5730 yrs Certificate #: 407-124-2
Reference Date: 11/15/92 Preparer’'s Name: Mark Young
Date Recsived: 11/18/92
Balance Verification?: Yas
Diluent Used: 0.1 N NaQH
a: Decay Corrected Standard Activity {pCi/g): 2.17E+05 pCi/g
b: Weight of the Source Transferred (g): 4.90951 g
c: Total difuted weight (g): 116.53 g
d: Total Diluted Volume {mL) | 116.3 mL
e: Activity of Dilution by Weight {pCi/g) [a*b/c]: 9.139E+03 pClllg
f: Calculated Density of Solution (g/mil) [c / di: 1.0020 g/mL
g: Activity of Dilution by Volumse (pCi/mL} [e * fl: 9,157E+ 03 pCi/mL
h. Dilution Logbaok I.D. #: LAL-93-0474-23-1
Prepared By: Preparation Date: 10/27/93
Reviewed By: Raview Date:
Purity/Cross Check Performed By: Check Date:




SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Isotope: C-14
Parent Barcode Number AA0114
Vendor or Certificate |.D. # of Parent Standard: 407-124-2

Diluted Source Logbook 1.D. #: LAL-23-0474-23-1
Balance Verification?: Yes

Diluent Used: 0.1 N NaQH

e e s s il e e

*Diluent: Nanopure w/ 1 mg/ml formaldehyde
*Density of diluent {g/ml): 1.0006 g/mi
a: Parant Specific Activity: 9.14E+03 pCi/g
b: Amount of Source Transfarred: 0.70 g
¢: Total amount of Dilution: 250.14 g
d: Total Volume of Dilution: 250 mi
| e: Activity of Dilution [a*b/cl: 2.57E+01 pCi/g
f: Activity of Dilution (a *b/d) 2.58E+01 pCi/mi
Dilution Logbook 1.D. #: : LAIL-94-0677-18-1
!"repared By: Agnes Wong Preparation Data: 11/19/94
Preparer Signature:
Reviewed By: Review Date:

Reviewer Signature:
*{f the diluent remaine unchangoed from the diluent used for the dilution source, then a weight dilution of a volume unit source
can uprfohout a dansio liuant change, eightod proportion dconvefsion is necessary.
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Diluted Source Logbook 1.D. #:

Balance Verification?:

Vendor or Certificate 1.D. # of Parent Standard:

C-14
AAOH'}F

Y3-47¢-23-]
Ye s

DoT ;ga'l:v in [%.[mg ﬁ\mﬂd«ﬁ ;

[

Diluent Used:
Dilution — 1
*Diluent: Nanop_ww Wwader W e J“"-'?r / k. ﬁ't‘uwyujl

*Density of diluent {g/ml):

b: Amount of Source Transferred:
¢: Total amount of Dilution:

d: Total Voluma of Dilution:

e: Activity of Dilution

f: Activity of Dilution {(a * b /d):

Ditution Logbook 1.D. #:

Prepared By:

Reviewed By:

WL

g/mi

a: Parent Specific Activity: ?26 7 2.{ —c?o—s-a’-%

" tr-ff
€ty

/ e

0.7 46

a

250 (4 g

N/A mi

[a*b/ch

pCi/g

AJ(/A
26 1o

pCi/mi .

94-411- |&-)

*|t the diluent remaing unchanged from the diluent used for the dilution scusce, then a weight dilution of a valume unit source
csn be performed without a density conversion. If the diluent changas, a weighted proportian dansity conversion is necassary.

1149-1
12 J1e /3¢

Praparation Date:

Review Date:




) U.S. Environmental Protection Agency
Environmental Monitoring Systams Laboratory-Las Vegas
Nuclaar Radiation Assassmant Division

Calibration Certificate

Description

Princoal udbnudidoL Tritium (H-3)

wel 12,43 years |

Nommal activiy m 0 ] I nano eutiu]
Hommat volumae E ol 10 ampouta/bottle number] 260 6" 1

Measurement

. };:4“'.‘11 -

Activity of principal radionuclids

Astivity par gram of this solution

| 21.9 ” nano “‘""l Urritium J

-nmooaeunrsronl June 3, 1992

Activity of daughter radionuclide

Tha ptincipel sctivity was sccompanied L the quoted time by
| | —

of the daughter nyclide l I

Total mass of this solution

grame

APPROX, 5.0

Mathod of measurement -

The activity of the primary solution and this

dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

. traceable to the National Institute of Standards

& Technology (NIST).

Useful Lile

Thig radionuctide hes decayed tivsugh hall Gives since i wie obinined by EMSL-LY

Wa racammand thet this sefutien sheuid not be vsed rfier becember 19599 ]

n1o

5



Purity

The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any, were estimated/known to be:

{1} none Lequat,h&“ | % | of the principal activity

less than
) equal to %

{3) leeqs:aﬂ%n | % ] of the principal activity

of the principal activity

The activity of impurity (1) is not {2) is not (3) is not
included in the quoted figures of the principal activity,

Random Errors

The precision of this standard was such that the centified vaiue of the radicactive

concentration of the principal activity had a standard error (sm) not greater than £§ 5 4 %l

(The 99.7% confidence limits are givean by t(sm) where t is cbtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( +§ = & ° ). These have been estimated not to excead

+2.9%forfj-2.9%

the overail uncertsinty (oftan calied accuracy} is an estimate of the possible divergence of

tha quoted rasult from the true value. It is 8 combination of random error [t(smi] at the 99.7%
confidencae limits and the worst case estimate of the systamaticerrors (+5. -5 ")

The overall uncentainty is therefore calculated on the basis of + [t(srnl +6] .- [t{sm) +éi|

and is |+ 4,3 %!. I- 4,3 %Iol the quoted radioactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuciides and impurities (no allowance for error in thess assumptions or the
assumption of quoted half-iife have been included in the statement of accuracy above),

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical Carriar content par gram of solution: Other components:
Composition - )
“of Solution 100 percent H,0 Barium less than 0. 9g4 per«
: Lead less than 3x10 perc:
Preservative:
Remarks

Date Certificate Prepared Jgagru‘_mm 01 10
Approval Signature ; ‘QW ' % -
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U.S. DEPARTMENT OF COMMERCE

National institute of Standards & Technology

Gaithersburg, MD 20859

REPORT OF TRACEABILITY

U.S. Eavironmental Protection Agency
Environmental Monitering Systems Laboratory
Las Vegas, Nevada

Radidnuclide

Source identification

Source description
Source mass -

Source compeosition

Reference time

NIST DATA
Radioactivity concentration  810.5 Bq g*
Expanded uncertainty  0.64 percent (0*

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

-
a0,

Gaithersburg, MD 20899
January 1994

None observed 9

4mf liquid-scintillation counters
calibrated with SRM 4926D

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-scaled glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

EMSL DATA -
810.3 Bq g*
4.3 percent @

None observed

Liquid-scintillation
counting

12.43 + 0.05 years @

-0.05 percent ©®

For the Director,

A et~

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

*Notes on next page

N1t:
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation mcasurcments on cach of

4 vials 0.11 percent
b) gravimetric 0.05 percent
¢) calibration of SRM 4926D 0.29 percent
d) background | 0.00 percent
e) half life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u_ by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

Overall uncertainty reported by EMSL.

The limit of detection for photon-emitting impurities is:

0.08 y s''g* for energies between 90 and 2700 keV.,
Unier_'_epr, M.P, Coursey, B.M,, Schima, FJ., and Mann, W.B,, Int. J. Appl. Radiat.
Isot., 3%, 611 (1980). '

This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended. ‘

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.

nprea

i
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Notebook No. Q 72 l

" PROJECT Continued From Page &:!z :
INITIAL STANDARD DILUTION RECORD
N Standard Information: ey
Isotope: H -3 Vendor: EPA
o)
Activity of Standard Received: L AL uCi ¢'—V&WW1P
Waight of Standard Received (g): 5 9 LAL L.D. #: AC 5299
Sl
Standard Activity (pCi/g): 219 IST Traceabls ? Ves
Halflife in Years or Days: \Z.43 yrs Certificate #: 26066 - |
Reference Date: cHoo, G/3/31- Receiver's Name: Uovin Gree.
Date Received: !l/‘"' g /‘)5

Primary Dilution = .

Balance Verification?: Vg3

Diluent Used: £ amﬁk’fw Pf-—ﬂ'\/\)gj\- ( Dtée,\_\\)@

\: Decay Corrected Standard Activity {pCi/gh: Mf"ﬁﬂ' Cilg oo 5/ o / -
Qm b\ Weight of the Source Transferred (gl: 4.933 9
(\1\,’. c: Total diluted weight {g): 4a. 377 g

LIRS

d: Total Diluted Volume (mL) @ 495  mb

a: Activity of Dilution by Weight {pCi/g} fa *b/cl: 190 pCilg

f: %’Igﬁﬁeﬂ Density of Solution (g/ml} [c / d): 0.99777 _ gimL

g: Activity of Dilution by Voluma (pCi/mL) e * fl: if 90 pCi/mL ¢m L/ 9 /92

{
h. Dilution Logbook I.D. #:

=

TP

A5 -0721 — |

Prepared By: _g&l-&v&ck.—m /3. Horals P epe:éation Date: 77/7/35
C- Tamisnatyy 2
Review Date: -2./7’/,25

Purity/Cross Check Performed By:

Reviewed By: '5(&(. m
O

Check Date;

0113

Signed Date

C ¢ S'l?h § Signed

Date




Notebook No..

70 '
PROJECT _ Continued From Page

Pl

L

'SECONDARY/WORKING LEV .,
STANDARD DILUTION RECORD

Dilution Source Information

{sotope: /—/—- 3 kﬁfMS

Parent Barcode Number AC, < ??

Vendor or Certificate |.D. # of Parent Standardg:

Diluted Source Logbook 1.D. #: 96 —072]-)
Balance Verification?: l'—/p <
Diluent Used: Deéﬂ (,u’,s.T;'y-
Dilution

*Diluent: / AT B’L/ CJ/;J;.,-

~— Jd
*Density of diluent {g/ml): | gmi
a: Parent Specific Activity: 2790 pCilg
b: Amount of Source Transferred: 10.0 g
¢: Total amount of Ditution: fjoo g
d: Total Volume of Dilution: J]oo mi
e: Activity of Dilution (a*b/cl: pCi/g
f: Activity of Dilution {a * b /dk: 2l 7 pCilmi v ¢ 73 /52
Dilution Logbook 1.D. #: 9 -0 77~724
Prepared By: Preparation Date: &/ 5

Reviewed By: — Q. MAX Review Date: 6/23/95
7 {

*If the diluent remains unchanged from the dilusnt used for the dilution scurce, then a weight dilution of a volume unit sourca ,
¢an bs performed without a density conversion. (f the diluent changes, a weighted proportion density conversion is necessary.

mead ang understood sy

0114

Signed Date Signed

Date




] ' 1{25195 U

RIS

U.S. Environmaenta! Protaction Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Rsdiation Assessment Division

Calibration Certificate

Description

Pme'.p.n-diomdml Tritium (H-—3)] mﬂ-hhuz.43 years J
Nominal activity 1110 ]l nanom:l
Hominal volume E mi in ampouiesbotile aumber 2606-1

Measurement  Activity of principal radionuctide

Activity per gram of this solution

[21,._9_] an_ﬁ'_'_’l “[ Tritium ]

#0400 howrs PSTan] June 3, 1992

Activity of daughter radionuctide

The princiosl activity wes sccompanied 81 the quoted timve by -
l —I L eunnJ Por geam

of 1 daughtor nuclide | J

Tatal mass of this solution

APEROX, 5.0

Mglhod of messurement -

The activity of the primary solution and this

dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
~were determined by counting solutions directly

traceable to the National Institute of Standards
& Technology (NIST).

Useful Lile :
‘TNS s hanuchice has decayed twough hall fives since it wis obteined by EMSLALY

Wa recommand thet this solution should not be used sher becember 1999 _l

N1ty



f‘“{é‘% U.S. DEPARTMENT OF COMMERCE
S National Institute of Standards & Technology

:‘% : Gaithersburg, MD 20899
Mares ﬂj

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada
Radionuclide Hydrogen-3
Source identification 2606-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampoule
Source mass . Approximately 5.0 grams
Source composition Hydrogen-3 in water
Reference time 0700 EST June 3, 1992
NIST DAT. EMSL DATA -
Radioactivity concentration  810.5 Bq g* 810.3 Bq g
Expanded uncertainty  0.64 percent ¢ . . 43 percent ®
Photon-emitting impurities None observed ¢ None observed
Measuring instrument 4w liquid-scintillation counters Liquid-scintillation
calibrated with SRM 4926D counting

Half life  12.43 + 0.05 years ©

Difference from NIST -0.05 percent ©

For the Director,

Pt bt~

Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader
January 1994 Radioactivity Group
Physics Laboratory

L] - e

"Noies on next pagé. N1tg
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) . 3 - - o Notebook No
|  PROJECT # % '_ COnunuodmePlgu_AA__

INITIAL STANDARD DILUTION RECORD

Standard Information: .

Isotope: H -3 Vendor: ELA
5
Activity of Standard Received: . 1! uCli -Wm 1{1
! B
Weight of Standard Received {g): 5 ¢ LAL | D. #: AC 5299
n(,; ‘d'l
Standard Activity {(pCifg): 219 {ST Traceable ? Yes
Hatflife in Years or Days: 2. A2 yrs Certificate #: 2P~ 1 I
Reference Date: Moo, G/3/92- Receiver's Name: Kavin Sree,
. Date Received: e 51/ 23 ¢

— — e e o *'—w'
Primary Dilution . U e
Balance Verification?: . \!,a_! E
DI
Dituent Used: EFA _ystm -f??_ji,w&lf\ ( Deaelm)@
4N 21.9 n&
L4:/ Decay Corrected Standard Activity {pCi/g): ‘4*"3‘.’1@“" %Cilg P ‘/ o /f F 2
' Q_ b Weight of the Source Transferred (g): 4.939 9
W e Total dituted weight fa): 49. 377 g
| B
d: Total Diluted Volume {mL} - A9..5 mb
e: Activity of Dilution by Weight (pCi/g) [a*b/c): 2190 pCilg ;
f: Density of Solution (g/ml} [c / d): 0.99777 g/mi
4]
g: Activity of Dilution by Volume (pCiImLI e *fl: Ql 90 pCi/mL__¢m L/? /72

;
h. Dilution Logbook 1.D. #: W CA-85-072] — |

Prepared By: M‘&“ eparauon Date: 2/7/9%
c cm..aa'b re

Reviewed By: -..¥= LQ, Z;,-&._ Review Date: #7/,25

Purity/Cross Check Performed By: Check Date: nrry

Signed Date QP<Tela e signed Date




16 ’ . Notebook No. _ O 22 |
PROJECT ___ ” = 3 AQS Continued From Page
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SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope: l“l‘ 2 LcCS
Parent Barcode Number A C 5299
V.endor or Certificate I.D. # of Parent Standard: Ae0é -/
Diluted Source Logbook 1.D, #: LAL 35721~
Balance Verification?: l’&s

Diluent Used:

Dilution

*Diluent:

ﬂeoé_ e AT

0.-9977  omi

*Density of diluent {g/ml):

a: Parent Specific Activity: ﬁ,l 70 pCig’ oy £~
el
b: Amount of Source Transferred: 5.0 G

2995 (.
oot

¢! Total amount of Dilution:

d: Total Volume of Dilution: ﬁ/ 0o

e: Activity of Dilution [a * b /cl: 2. .74 pCilgnlon (/2 /52
f: Activity of Dilution {a * b /d): 2.14 pCifml_crn 6/ / 22
Dilution Logbook L.D. #: G ~721-/¢é~ |

Prepared By: - Preparation Date: Lty /s

Review Date:

\DM( L-2-%

Reviewed By: \

*If the diluent remains unchanged from the diluent usad for the dilution source, then weight dilution of a volums unit source

can be performed withaut a density conversion. If the diluent changes, g weighted proportion density conversion is necessary.

T— = P

HERd ant Unaerstooa By

0118

Signed Date Signed Date
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